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INTRODUCTION 
A l t h o u g h  t h e  m a n u f a c t u r e  o f  p o l y c h l o r i n a t e d  b i p h e n y l s  (PCBs) was banned 
i n  t h e  Uni ted  S t a t e s  i n  1979, e x p o s u r e  t o  t h e s e  compounds  c o n t i n u e s  d u e  t o  
p a s t  u n c o n t r o l l e d  d i s p o s a l  i n  waterways ,  l a n d f i l l s ,  and o t h e r  p r o p e r t i e s .  An 
example o f  s u c h  u n c o n t r o l l e d  d i s p o s a l  o c c u r r e d  i n  Norwood, M a s s a c h u s e t t s  
( p o p u l a t i o n  2 9 , 9 4 5 1 ,  w h e r e  PCBs were r e c e n t l y  d i s c o v e r e d  i n  a  f i e l d  n e a r  a  
p l a n t  t h a t  f o r m e r l y  m a n u f a c t u r e d  c a p a c i t o r s  a n d  t r a n s f o r m e r s .  S o i l  
c o n c e n t r a t i o n s  i n  t h e  f i e l d  were a s  h i g h  a s  220,000 ppm. 
It was n o t  immedia t e ly  known how much e x p o s u r e  t o  t h e  PCBs had o c c u r r e d ,  
s i n c e  t h e y  appea red  t o  be  c o n f i n e d  t o  c e r t a i n  "ho t  s p o t s n  (see f i g u r e  1 ) .  The 
f i e l d  had l o n g  been used ,  however, by l o c a l  r e s i d e n t s  a s  a  r e c r e a t i o n a l  a r e a .  
F u r t h e r m o r e ,  t w o  r e s i d e n t i a l  streets a b u t t e d  t h e  s i te.  Thus, t h e  p o t e n t i a l  
f o r  e x p o s u r e  e x i s t e d .  
PCBs a r e  a  well known c o n t a m i n a n t  t o  t h e  g e n e r a l  p u b l i c .  C o n c e r n  
h e i g h t e n e d  when EPA o f f i c i a l s  s a i d  t h e s e  l e v e l s  were t h e  h i g h e s t  e v e r  found i n  
s o i l s  i n  t h e  U n i t e d  S t a t e s .  E x t e n s i v e  media c o v e r a g e  f o l l o w e d ,  and r e s i d e n t s  
demanded immedia te  a c t i o n .  
T h i s  r e p o r t  d e s c r i b e s  t h e  s t e p s  t h e  M a s s a c h u s e t t s  Department  o f  P u b l i c  
Hea l th  (HDPH) unde r took  t o  e v a l u a t e  p o s s i b l e  PCB e x p o s u r e  of  l o c a l  r e s i d e n t s .  
G i v e n  t h e  c i r c u m s t a n c e s ,  t h e  D e p a r t m e n t  had t o  a c t  q u i c k l y  w i t h  a  r a t i o n a l  
p l a n .  
THE SITE 
F i g u r e  1 i s  a  map o f  t h e  s i t e  ( l o c a t e d  i n  what  i s  known a s  t h e  
nl4eadowbrookn a r e a ) .  Biking and p l a y i n g  s p o r t s  on t h e  s i t e  were common among 
c h i l d r e n  o f  t h e  a r e a .  I n  a d d i t i o n ,  a  s m a l l  c r e e k  r a n  th rough  t h e  s i t e ,  and 
c h i l d r e n  o f t e n  p layed  i n  t h e  c r e e k .  R e s i d e n t s  used p a t h s  th rough  t h e  f i e l d  t o  
walk t o  nea rby  s t o r e s .  A week-long c a r n i v a l  was h e l d  on t h e  s i t e  once  a  yea r .  
O the r s  jogged o r  p i c n i c k e d  i n  t h e  a rea .  
ENVIRONMENTAL EXPOSURE ASSESSMENT 
The HDPH developed a  s t r a t e g y  t o  d e t e r m i n e  whether  s i g n i f i c a n t  exposure  t o  
PCBs had o c c u r r e d .  S i n c e  PCBs a r e  n o t  v e r y  v o l a t i l e ,  s i m p l y  l i v i n g  i n  t h e  
a r e a  a r o u n d  t h e  s i t e  would n o t  n e c e s s a r i l y  c o n s t i t u t e  exposure .  Fur thermore ,  
t e s t i n g  had r e v e a l e d  t h a t  m i g r a t i o n  from t h e  s i te  t o  t h e  s u r r o u n d i n g  neighbor-  
hood s o i l s  had n o t  t a k e n  p l a c e ,  and n e i t h e r  t h e  brook r u n n i n g  th rough  t h e  s i t e  
nor its s e d i m e n t s  were contaminated .  The g r e a t e s t  p o t e n t i a l  f o r  e x p o s u r e  was 
b y  a c t u a l  s k i n  c o n t a c t  w i t h  t h e  c o n t a m i n a t e d  s o i l  o r  by i n h a l a t i o n  o f  d u s t  
k i cked  up by walking,  p l a y i n g ,  b i k i n g ,  e t c . ,  o n  t h e  s i t e .  The g o a l  o f  t h e  
env i ronmenta l  exposure  a s sessment ,  t h e r e f o r e ,  was t o  de te rmine  who had been on 
t h e  s i t e  t h e  most. 
To c o n d u c t  t h e  a s s e s s m e n t ,  i n f o r m a t i o n  was o b t a i n e d  by i n t e r v i e w s ,  
d e t a i l i n g  t h e  r e s p o n d e n t ' s  h i s t o r y  o f  u s e  of t h e  s i t e .  A g r o u p  o f  p e o p l e  d e -  
t e rmined  t o  have  been on t h e  s i t e  t h e  most had t h e i r  blood t e s t e d  f o r  PCBs. 
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QUESTIONNAIRE 
The q u e s t i o n n a i r e  was d e v e l o p e d  w i t h  t h e  h e l p  o f  a n  e x p e r t  f r o m  t h e  
f e d e r a l  C e n t e r s  f o r  D i s e a s e  C o n t r o l  (CDC) i n  A t l a n t a .  S i n c e  many r e s i d e n t s  
s t a t e d  t h a t  a l l  members o f  t h e  h o u s e h o l d  had been on t h e  s i t e ,  a household  
q u e s t i o n n a i r e  was d e v i s e d .  That  is, o n e  p e r s o n  f r o m  t h e  h o u s e h o l d  a n s w e r e d  
q u e s t i o n s  a b o u t  a l l  c u r r e n t  a n d  f o r m e r  ( f a m i l y  members who had moved away) 
r e s i d e n t s  o f  t h e  h o u s e h o l d .  The  q u e s t i o n n a i r e  was b r i e f ,  as  t h e  t e l e p h o n e  
s u r v e y  ( c o n t a c t i n g  325-350 h o u s e h o l d s )  had t o  be comple ted  i n  two weeks. 
Respondents were asked t o  answer t h e  f o l l o w i n g  q u e s t i o n s :  
1. What a c t i v i t i e s  h a d  h o u s e h o l d  members engaged i n  on t h e  s i t e  i t se l f ,  
and w i t h  what f r e q u e n c y  had t h e y  engaged i n  t h o s e  a c t i v i t i e s ?  
2. Had a n y  member o f  t h e  h o u s e h o l d  used  any  s o i l  from t h e  s i t e  on t h e i r  
o m  p r o p e r t y ?  
3. How l o n g ,  i f  a t  a l l ,  had  members o f  t h e  h o u s e h o l d  l i v e d  i n  t h e  
Meadowbrook a r e a ?  
I n  a d d i t i o n ,  two q u e s t i o n s  were des igned  t o  e v a l u a t e  whether  any member o f  
t h e  household  had been o c c u p a t i o n a l l y  exposed t o  PCBS. S t u d i e s  have  shown t h a t  
w o r k e r s  o c c u p a t i o n a l l y  e x p o s e d  t o  PCBs h a v e  b l o o d  PCB l e v e l s  h i g h e r  t h a n  
background l e v e l s  i n  t h e  p o p u l a t i o n .  It h a s  a l s o  b e e n  shown t h a t  o c c u p a -  
t i o n a l l y  exposed workers  have  f a m i l y  members w i t h  blood PCB l e v e l s  h i g h e r  t h a n  
expec ted  background l e v e l s .  S i n c e  t h e  s u r v e y  was d e s i g n e d  t o  a s s e s s  t h e  e f -  
f e c t  c o n t a c t  w i t h  t h e  con tamina ted  s i t e  (and n o t  o c c u p a t i o n a l  exposure )  may 
-
have had on blood PCB l e v e l s ,  f a m i l i e s  where a t  l e a s t  one  p e r s o n  worked i n  an  
o c c u p a t i o n  expos ing  them t o  PCBs were n o t  t e s t e d .  
PERSONS INTERVIEWED 
The  Town o f  Norwood made t h e  q u e s t i o n n a i r e  a v a i l a b l e  t o  a l l  c u r r e n t  and 
former r e s i d e n t s .  The Department s u r v e y e d  a l l  r e s i d e n t s  i n  t h e  Headowbrook 
a r e a ,  s i n c e  t h e y  had a h i g h e r  p r o b a b i l i t y  o f  h a v i n g  been on t h e  s i t e  t h a n  
t h o s e  n o t  l i v i n g  i n  t h e  Headowbrook area. R e s i d e n t s  who had n o t  f i l l e d  o u t  t h e  
q u e s t i o n n a i r e  a t  t h e  T o m  Hall were c a l l e d  and i n t e r v i e w e d  o v e r  t h e  phone. 
For t h e  random s u r v e y ,  a d i r e c t o r y  l i s t i n g  a l l  r e s i d e n t s  ( a g e  17 o r  o l d e r )  
i n  t h e  town  o f  Norwood by s treet  was o b t a i n e d .  F i f t y  pages  from t h e  d i r e c t o r y  
were randomly s e l e c t e d  and f i v e  househo lds  were r a n d o m l y  s e l e c t e d  f r o m  e a c h  
page. I n  a l l ,  a b o u t  two hundred and f i f t y  h o u s e h o l d s  were s e l e c t e d .  
RESULTS OF THE QUESTIONNAIRE 
The r e s p o n s e  r a t e  i n  t h e  Headowbrook a r e a  was e x c e l l e n t ,  w i t h  90% of t h e  
househo lds  comple t ing  t h e  q u e s t i o n n a i r e .  I n  t h e  r andom s u r v e y ,  t h e  r e s p o n s e  
r a t e  was 76%. I n i t i a l l y ,  29% o f  t h e  random sample  had e i t h e r  u n l i s t e d  phone 
numbers, d i s c o n n e c t e d  phone numbers, o r  no phone  number .  Each o n e  o f  t h e s e  
h o u s e h o l d s  was s e n t  a l e t t e r  and stamped s e l f - a d d r e s s e d  p o s t c a r d  r e q u e s t i n g  
t h a t  t h e y  e i t h e r  c o n t a c t  t h e  HDPH o r  send  i n  a phone number w h e r e  t h e y  c o u l d  
be r eached .  
About  250 househo lds ,  n o t  l o c a t e d  i n  t h e  Headowbrook a r e a  and n o t  p a r t  o f  
t h e  random sample ,  v o l u n t a r i l y  f i l l e d  o u t  q u e s t i o n n a i r e s  a t  t h e  r e g i s t r a t i o n .  
HDPH s t a f f  reviewed a l l  t h e s e  s e l f - a d m i n i s t e r e d  q u e s t i o n n a i r e s .  I n  a d d i t i o n ,  
d u e  t o  t h e  f a c t  t h a t  n u m e r o u s  b r u s h  fires o c c u r r e d  on t h e  s i t e ,  a number o f  
f i r e f i g h t e r s  c o m p l e t e d  t h e  q u e s t i o n n a i r e s .  The  t o t a l  number  o f  h o u s e h o l d  
9 u e s t i o n n a i r e s  comple t ed  was a p p r o x i m a t e l y  760. 
The number o f  r e s i d e n t s  accoun ted  f o r  i n  a l l  t h e  q u e s t i o n n a i r e s  i s  shown 
i n  T a b l e  1. The numbers were d e r i v e d  by c o u n t i n g  c u r r e n t  and fo rmer  r e s i d e n t s  
l i s t e d  on e a c h  o f  t h e  househo ld  q u e s t i o n n a i r e s .  
TABLE 1 
Number o f  R e s i d e n t s  Accounted f o r  
i n  Q u e s t i o n n a i r e  
Headowbrook R e s i d e n t s  
O the r  Norwood R e s i d e n t s  
From Random Sample 
Se l f -Admin i s t e red  
Non-Norwood R e s i d e n t s  
S e l f - A d m i n i s t e r e d  
F i r e f i g h t e r s  
TOTAL 
R A N K I N G  
Once q u e s t i o n n a i r e s  were c o m p l e t e d ,  a r a n k i n g  s y s t e m  t o  d e t e r m i n e  which 
p e o p l e  had t h e  g r e a t e s t  amount of c o n t a c t  w i t h  t h e  s i t e  was d e v i s e d .  F i r s t ,  
a l l  q u e s t i o n n a i r e s  where one  o f  t h e  a c t i v i t i e s  was checked w i t h  a f r e q u e n c y  o f  
"every  dayn o r  where a t  least f o u r  a c t i v i t i e s  were checked w i t h  "once  a weekn  
were p i c k e d  o u t .  T h i s  was l e s s  t h a n  o n e - t h i r d  o f  t h e  t o t a l  number o f  
q u e s t i o n n a i r e s .  A l l  f i r e f i g h t e r s  were  also set a s i d e ,  s i n c e  e x p o s u r e  t o  PCBs 
v i a  i n h a l a t i o n  c o u l d  have  been  h i g h  f o r  t h e s e  f i r e f i g h t e r s .  From t h e  s e l e c t e d  
q u e s t i o n n a i r e s ,  t h o s e  hav ing  an o c c u p a t i o n a l  con founde r  were removed. 
P o i n t s  were  a s s i g n e d  i n  t h r e e  s e p a r a t e  c a t e g o r i e s .  I f  t h e  q u e s t i o n n a i r e  
i n d i c a t e d  t h e  responden t  l i v e d  a t  l e a s t  f i v e  y e a r s  i n  t h e  Meadowbrook a r e a ,  
o n e  p o i n t  was g i v e n .  Under t h e  a c t i v i t i e s  s e c t i o n ,  t h e  fo l lowing  number o f  
p o i n t s  were g iven .  
a c t i v i t y  checked wi th  a  f r equency  o f :  
e v e r y  d a y  o n c e  p e r  week 
camping/picnicking 
walking/ jogging 
p l a y i n g  
b i k i n g  
The r a t i o n a l e  behind t h e  p o i n t s  a s s igned  t o  t h e  v a r i o u s  a c t i v i t i e s  r e l a t e d  
t o  t h e  e x p e c t e d  amount o f  s k i n  c o n t a c t  w i t h  t h e  s o i l  o r  i n g e s t i o n  o r  
i n h a l a t i o n  of p o s s i b l e  contaminated d u s t .  Thus, b i k i n g  and p l a y i n g  were scored  
h i g h e r  t h a n  s imply walking through t h e  a r e a .  
I f  s o i l  from t h e  s i te  was used on  t h e  p r o p e r t y  o f  t h e  r e s p o n d e n t ,  f i v e  
p o i n t s  were ass igned  t o  t h e  q u e s t i o n n a i r e .  There cou ld  have been much s k i n  
c o n t a c t  o v e r  a  p r o l o n g e d  p e r i o d  o f  time w i t h  t h i s  s o i l ,  o r  i n g e s t i o n  o f  
contaminated v e g e t a b l e s  grown i n  t h e  s o i l .  
Once t h e  numbers were a s s i g n e d ,  t h e  q u e s t i o n n a i r e s  w e r e  p l a c e d  i n  f o u r  
s e p a r a t e  c a t e g o r i e s  ( s e e  Tab le  2) .  
TABLE 2 
C a t e g o r i e s  Des igna t ing  Degree of  Contact  wi th  
. - t h e  S i t e  (based on p o i n t  t o t a l )  
Category Po in t  T o t a l  
High > 12 
Hid-High 10-12 
Medium 7-9 
Low < 7 
I n  some c a s e s ,  r e s p o n d e n t s  d e s c r i b e d  s k i n  problems ( such  a s  r a s h e s  o r  
l e s i o n s )  i n  c e r t a i n  household members, o r  o t h e r  u n u s u a l  c i r c u m s t a n c e s  t h a t  
m i g h t  h a v e  l e d  t o  h i g h  e x p o s u r e .  T h e s e  q u e s t i o n n a i r e s  were placed i n t o  a 
s o - c a l l e d  n u n c l a s s i f i e d n  c a t e g o r y .  
H o u s e h o l d s  w i t h  q u e s t i o n n a i r e s  i n  t h e  t o p  two c a t e g o r i e s  o f  "highn and 
nmid-highn c o n t a c t  w i t h  t h e  s i t e ,  a l o n g  w i t h  t h e  u n c l a s s i f i e d  g r o u p ,  w e r e  
chosen f o r  blood sampling.  Also chosen were seven  f i r e f i g h t e r s  who r e p o r t e d  a t  
l e a s t  f i v e  y e a r s  o f  working f o r  t h e  F i r e  Depar tment .  Each h o u s e h o l d  c h o s e n  
f o r  t e s t i n g  was c o n t a c t e d  t o  s u g g e s t  who i n  t h e i r  household had t h e  g r e a t e s t  
amount o f  c o n t a c t  w i t h  t h e  site. The peop le  chosen f o r  t e s t i n g  a r e  shown i n  
Table  3. 
TABLE 3 
I n d i v i d u a l s  S e l e c t e d  f o r  Blood T e s t i n g  
Category 
High 
Hid-High 
Uncl a s s 1  f l e d  
F i r e f i g h t e r s  
TOTAL 
Number 
3 3 
TESTING 
T e s t i n g  was d o n e  a t  t h e  Norwood H o s p i t a l .  The CDC provided a d e t a i l e d  
h e a l t h  q u e s t i o n n a i r e  which was a d m i n i s t e r e d  t o  a l l  r e s i d e n t s  who had b l o o d  
s a m p l e s  t a k e n .  A r e p r e s e n t a t i v e  of t h e  CDC t r a i n e d  two p u b l i c  h e a l t h  n u r s e s  
t o  a d m i n i s t e r  t h e  q u e s t i o n n a i r e .  
Of t h e  o n e  hundred  r e s i d e n t s  chosen  f o r  t e s t i n g ,  88 were a c t u a l l y  t e s t e d .  
The r ema inde r  o f  t h e  g roup  were n o t  t e s t e d  f o r  t h e  f o l l o w i n g  r e a s o n s :  
No-shows 4 
Refused T e s t i n g  6 
Unable t o  r e a c h  2 
TOTAL 12 
I n  a d d i t i o n ,  o n e  r e s i d e n t  was m i s t a k e n l y  i n t e r v i e w e d  and t e s t e d ,  and one  
r e s i d e n t  w i t h  an  o c c u p a t i o n a l  e x p o s u r e  was  t e s t e d .  T h i s  b r o u g h t  t h e  t o t a l  
number o f  s amples  t o  90. 
The age  r a n g e  o f  t h o s e  t e s t e d  was 11-66 (see t a b l e  4 ) .  
TABLE 4 
Age D i s t r i b u t i o n  
Age 
10-19 
P e r c e n t  a g e  
2 1 
ANALYSIS 
The  f i r s t  30  s a m p l e s  were ana lyzed  i n  t h e  CDC l a b o r a t o r i e s  i n  A t l a n t a  by 
p e r s o n n e l  from t h e  Depar tment ' s  S t a t e  L a b o r a t o r y  I n s t i t u t e .  I n i t i a l  a n a l y s i s  
was done a t  CDC t o  s t a n d a r d i z e  t h e  a n a l y t i c a l  p r o c e d u r e  i n  o r d e r  t o  a l l o w  com- 
p a r i s o n s  t o  o t h e r  U.S. r e s u l t s .  The r e m a i n i n g  60 were ana lyzed  a t  t h e  S t a t e  
L a b o r a t o r y  I n s t i t u t e  i n  Jamaica P l a i n .  
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RESULTS 
The r e s u l t s  a r e  shown i n  F i g u r e  2. To p l a c e  them i n  p e r s p e c t i v e ,  99% o f  
t h e  U.S. p o p u l a t i o n  h a v e  b l o o d  l e v e l s  o f  30 ppb o r  less. l A l l  t h e  r e s u l t s ,  
w i t h  t h e  e x c e p t i o n  o f  o n e ,  were less t h a n  o n e - h a l f  o f  3 0  ppb .  The  o n e  i n d i -  
v i d u a l  w i t h  30 ppb i n  t h e  blood had been o c c u p a t i o n a l l y  exposed t o  an o i l  t h a n  
may have  c o n t a i n e d  PCBs. Thus, t h e  30 ppb l e v e l  c o u l d  n o t  be d e f i n i t i v e l y  a t -  
t r i b u t e d  t o  e x p o s u r e  t o  PCBs a t  t h e  s i te.  
CONCLUSION 
Based on t h e  b lood r e s u l t s ,  minimal ,  if any,  e x p o s u r e  t o  t h e  con tamina ted  
s o i l s  o c c u r r e d .  S i n c e  t h e  i n d i v i d u a l s  t e s t e d  had t h e  g r e a t e s t  p o t e n t i a l  f o r  
e x p o s u r e  t o  t h e  PCBs, o t h e r  r e s i d e n t s  s h o u l d  b e  r e a s s u r e d  t h a t  t h e i r  blood 
l e v e l s  a r e  w i t h i n  t h e  b a c k g r o u n d  ' l e v e l s  e x p e c t e d  i n  a n y  U.S. p o p u l a t i o n .  
T h e r e f o r e ,  Norwood r e s i d e n t s  shou ld  n o t  be conce rned  a b o u t  h e a l t h  r i s k s  a t t r i -  
b u t a b l e  t o  t h e  Norwood s i te ,  s i n c e  t h e r e  was no  s i g n i f i c a n t  exposu re .  
1. P e r s o n a l  c o m u n i c a t i o n  w i t h  John L i t t l e ,  C.D.C., A t l a n t a .  
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